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The degree of price flexibility is a major issue
when assessing the impact of different kinds of
shocks in the economy. As a matter of fact, the re-
sponse of (real) output, inflation and employment
in face of, for instance, a monetary shock highly
depends on the speed at which economic agents
react to shocks. If economic agents automatically
reacted to any kind of shock then, the monetary
policy would not have any effect. On the contrary,
if economic agents take some time to react to
shocks then, monetary policy will have some short
run effect. Despite the vast theoretical literature on
this subject, there are very few empirical works
characterising the price setting behaviour of eco-
nomic agents and, the existing ones have a very
narrow ambit as they only focus in particular
products or markets. In order to have a deeper
knowledge of the price formation mechanisms in
the Euro area, the European Central Bank jointly
with the Euro area Central Banks have been con-
ducting a joint research project called Inflation
Persistence Network (IPN). In this project, among
other things, researchers from each one of the par-
ticipating countries, using the datasets underlying
the Consumer Price Index (CPI) and Industrial
Production Price Index (IPPI), study the price set-
ting behaviour in their own country. These stud-
ies, the ones about consumer and producer prices,
aim at characterizing the price setting mechanisms
in the different countries. This characterization is
mostly descriptive and it focus essentially on as-
pects like the frequency of price changes, the pro-
portion of positive (negative) price changes and
the magnitude of price changes. The correspond-
ing analysis for Portugal is made in the paper
“Stylised features of price setting behaviour in
Portugal: 1992-2001" by Dias, Dias and Neves
(2004)(2). This article is divided in two parts and it
is a summary of the just mentioned paper. In the
first part of the article we present the main results
regarding the Consumer prices, while in the sec-
ond part we focus on the Producer prices and on
the comparison of Consumer and Producer prices.
The rest of the text is organized as follows. Sec-
tion 2 presents the main findings on consumer
price setting behaviour. Conclusions are presented
in section 3 and, finally, a brief description of the
data is provided in the Annex.
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CONSUMER PRICE SETTING
This section explores the CPI micro price
dataset previously mentioned to identify the main
stylised features of consumer price setting in the
Portuguese economy over the period January 1997
to January 2001. In every possible case, a compari-
son with the U.S. and with the Euro area is estab-
lished(3).
F a c t1–O naverage, almost 1 in every 4 prices is
changed in a month.
The first column of Table 1 reports monthly fre-
quencies of price changes for all items taken to-
gether and split by major groups. The weighted
frequency of price changes is 0.22. Thus, price
changes affect, on average, almost a fourth of all
prices in every month. Therefore, price changes in
Portugal seem to occur more frequently than what
has been found for the U.S. by Taylor (1999) and
remarkably close to the results of Bils and Klenow
(2004), who estimated an average frequency of
price changes of 0.26. When compared to the Euro
area, prices in Portugal change more often. Dhyne
et al (2005) present an estimate of 0.15 for the Euro
area.
Fact 2 – 50 per cent of the items in outlets display aver-
age price durations shorter than 8.5 months.
The fifth column of Table 1 presents the median
average price duration for a given product sold in
a given outlet. For all items taken together at a mo-
ment in time, 50 per cent of product prices last for
less than 8.5 months. This value is considerably
larger than the one obtained by Bils and Klenow
(2004) for the U.S. — 4.5 months — but signifi-
cantly smaller than the one obtained by Dhyne et
al (2005) for the Euro area — 13 months.
Fact 3 – The frequency of price changes is considerably
larger for food than for other items, mostly due
to the behaviour of unprocessed food items,
and the prices of goods change more frequently
than the prices of services.
Even at a considerable aggregation level as the
one displayed in Table 1, large differences in the
price setting behaviour by type of product are evi-
dent. The most extreme result concerns unpro-
cessed food, which exhibits a degree of price vari-
ability that clearly exceeds that observed for the
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Total ............................... 0.220 0.117 0.136 0.084 8.5 1996529 1.000
By type of good
Food ............................. 0.366 0.326 0.194 0.173 3.1 1290061 0.254
Unprocessed food ............... 0.472 0.476 0.247 0.225 2.1 636834 0.139
Unprocessed food
excluding perishables .......... 0.382 0.370 0.210 0.172 2.7 413676 0.098
Processed food .................. 0.239 0.188 0.129 0.109 5.3 653227 0.115
Non-food ......................... 0.207 0.126 0.141 0.066 7.9 521161 0.463
Non-durable .................... 0.114 0.072 0.080 0.033 14.0 213204 0.093
Semi-Durables................... 0.277 0.189 0.128 0.150 5.3 108303 0.077
Durables........................ 0.259 0.157 0.188 0.071 6.4 182245 0.200
Energy ......................... 0.131 0.143 0.111 0.020 7.0 17409 0.094
Services........................... 0.110 0.067 0.076 0.035 15.0 185307 0.283
Administered price services....... 0.089 0.072 0.060 0.029 14.0 12327 0.064
Non-administered price services. . . 0.116 0.063 0.080 0.036 16.0 172980 0.219
(3) It is important mentioning that all empirical results presented
in this article use weights obtained from the Consumer Expen-
diture Survey. Such weights are expected to reflect the average
consumption profile of Portuguese consumers.remaining components of the CPI: almost 50 per
cent of items in this class are expected to register a
price change at any given month. Such result does
not hold for processed food items, suggesting that
the behaviour of unprocessed food prices is likely
to be driven by supply-side factors related with
the seasonal nature of many unprocessed food
items. Thus, prices for unprocessed food seem to
respond in a flexible way to changes in market
conditions.
The frequency of price changes is much smaller
for all the other groups. At one extreme is the
group of semi-durable items, mainly formed of
clothing and footwear. These are items strongly af-
fected by seasonal sales and promotions, thus ex-
plaining the relatively high frequency of price
changes (almost once every three months). The
most unexpected result in this table is that for du-
rable items. It suggests that more than 1 in every 4
prices for durable items change in each month,
clearly above the figure for non-durable items (just
over 1 in every 10 prices) and nearly the same fig-
ure as that found for semi-durables. This result is
strongly influenced by the behaviour of prices for
new and used cars, amounting to more than 50 per
cent of the consumer’s expenses in durable goods.
For them, homogeneity over time can hardly be
ensured, as some product characteristics change
very frequently. Their exclusion from the analysis
reduces the monthly frequency of price changes
for durable items to 9.4 per cent only, below the re-
spective value for non-durables. Finally, the prices
for services change at a low frequency (about once
in every 10 months, on average). It is worth noting
that, given the sample size being considered, all
these differences are statistically significant.
The same pattern is displayed in the fifth col-
umn of Table 1. According to this measure, 50 per
cent of the unprocessed food items have average
price durations shorter than 2.1 months, while this
goes up to 5.3 months for processed food, 7.9
months for non-food good items and 15 months
for services.
Fact 4 – With the exception of food, positive are more
frequent than negative price changes.
Columns 3 and 4 in Table 1 show the monthly
frequency of price increases and price decreases
for February 1997 to January 2001. The two figures
are very close for food items, being split almost
evenly. This is probably a consequence of the sea-
sonal nature of many items in this class, for which
rises and drops in prices are expected to be
equally likely. In turn, non-food goods and ser-
vices are significantly more likely to experience
positive price changes, with more than two thirds
of the changes being price increases. This is the ex-
pected pattern in an inflationary period and is sys-
tematically observed for all the more homoge-
neous classes distinguished in Table 1 apart from
that of semi-durable items. The typical seasonal
pattern of clothing and footwear, with a sales’ pe-
riod twice a year, may explain the evenly distribu-
tion of price changes between positive and nega-
tive for this class. Overall, and as one could expect
in a context of positive inflation, price increases
are more likely than price decreases. However,
price increases only account for around 60 per cent
of total price changes. This share is around 0.55 in
the U.S. while it is 0.58 in the Euro area.
Fact 5 – Price increases and price decreases have, in
general, the same order of magnitude. In this
way, the observed positive inflation reflects the
fact that price increases are more frequent than
price decreases.
Table 2 displays the 25th, the 50th and the 75th
percentiles of the distribution of the magnitudes of
price changes conditional on their sign. These sta-
tistics do not show systematic differences between
positive and negative price changes. That is,
though more frequent, positive price changes are
not generally larger in absolute value than nega-
tive price changes. The exception occurs for ser-
vices, which clearly exhibit stronger positive
changes, in particular when the prices are not ad-
ministered.
It is also worth noting that price changes are, in
general, sizeable, as shown in columns 1 to 6 in Ta-
ble 2. Even the first (third) quartile of the condi-
tional distributions of the magnitude of price in-
creases (decreases) exhibits values typically above
the average inflation rate for the corresponding
period. Thus, size does seem to matter on the deci-
sion to change prices.
Fact 6 – There is a considerable degree of heterogeneity
in price setting behaviour by product. This ap-
plies to the decisions to change prices but it is
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of the changes.
The frequency of price changes varies consider-
ably among different consumption goods, even af-
ter controlling for the type of item. Chart 1 dis-
plays the distributions of the average monthly fre-
quencies of price changes for items at the product
level, for all items taken together and split by food
and non-food goods and services. The distribu-
tions are more concentrated for non-food goods
and services, but nevertheless exhibit considerable
within-group heterogeneity. Some distributions
show multi-modal patterns and all have long tails
toward 1.
Chart 2 presents the distribution of the magni-
tudes of price change. This is done conditional on
the occurrence of a price change (i.e., zeros were
excluded). The graph presents the distribution of
the median rates of price change by product and
the distributions of the first and third quartiles.
Though the distribution of the medians is quite
concentrated around a small positive value, the
distributions of the other two quartiles are much
more disperse.
Fact 7 – Heterogeneous price setting behaviour is ob-
served by type of outlet: the frequency of price
changes increases with the size of the outlet.
Big outlets adjust more frequently their prices
than small outlets do(4). Table 3 presents clear evi-
dence on this point. While the frequency of price
changes is 0.522 for big outlets, for medium and
small outlets, this figure falls to 0.347 and 0.203, re-
spectively. There are several potential explanations
for the heterogeneous behaviour observed by type
of outlet. On the demand side, it could be related
with a more aggressive competition among big
outlets, imposing more frequent changes in prices.
One possible indicator of the degree of competi-
tion between outlets is the proportion of promo-
tional/sales prices, i.e., in a more competitive envi-
ronment one would expect more promotions/sales.
The proportion of promotions/sales for big, me-
dium and small outlets is 0.040, 0.028 and 0.012,
respectively. Alternatively, supply-side elements
may play a key role in the explanation. The
menu-costs hypothesis postulates the existence of
costs associated with price changes arising, for ex-
ample, from collecting information about the evo-
lution of market prices and from re-labelling. Most
important, fixed costs represent a potentially large
share of the total costs associated with a price
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1st quartile Median 3rd quartile 1st quartile Median 3rd quartile
Total.................................................. 0.044 0.081 0.154 -0.142 -0.075 -0.036
By type of good
Food ............................................... 0.048 0.085 0.153 -0.131 -0.077 -0.040
Unprocessed food .................................. 0.067 0.116 0.203 -0.169 -0.097 -0.057
Unprocessed food
excluding perishables ............................. 0.059 0.093 0.149 -0.125 -0.077 -0.047
Processed food..................................... 0.041 0.068 0.111 -0.105 -0.062 -0.035
Non-food ........................................... 0.039 0.058 0.135 -0.170 -0.085 -0.033
Non-durable ........................................ 0.036 0.051 0.099 -0.118 -0.067 -0.031
Semi-Durables ..................................... 0.082 0.184 0.356 -0.261 -0.166 -0.090
Durables .......................................... 0.027 0.057 0.110 -0.117 -0.058 -0.024
Energy ........................................... 0.041 0.042 0.050 -0.043 -0.024 -0.006
Services ............................................ 0.067 0.101 0.168 -0.108 -0.063 -0.031
Administered price services ......................... 0.035 0.054 0.095 -0.190 -0.073 -0.022
Non-administered price services ..................... 0.069 0.108 0.168 -0.105 -0.063 -0.031
(4) Large, medium and small outlets were considered separately,
corresponding to hypermarkets, supermarkets and classical
stores, respectively.change(5). Thus, differences in price setting behav-
iour are expected to depend on the outlet size with
the fixed costs becoming more negligible as the
volume of sales increase.
Fact 8 – There is strong seasonality in the price setting
scheme for non-food items, particularly with
respect to services. Seasonal factors also affect
the magnitude of price changes for non-food
items.
A strong seasonal price setting pattern is dis-
played for services in panel C of Chart 3, with pro-
nounced peaks in the frequency of price changes
occurring every first quarter of the year. Non-food
goods (panel B) display a less marked but still
strong pattern while no obvious seasonality is ob-
served for food items (panel A).
Such systematic behaviour may reflect changes
in costs or in the demand that occur systematically
at the start of the year and to which sellers are
quick to adjust. Alternatively, it can reflect some
time-dependent pattern. The typical change in reg-
ulated prices and wage rates occurring in January
suggests that such seasonal pattern may be a re-
sponse to changing economic conditions.
Chart 4 displays the distribution of the rate of
price changes conditional on the occurrence of a
change. This is done separately for each quarter of
the year, considering the several years in the sam-
ple together by using the homologous quar-
ters(6).120
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Chart 1
DISTRIBUTION OF THE FREQUENCY OF PRICE
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Big outlets ......... 0.522 0.500 0.277 0.245 2.0
Medium outlets..... 0.347 0.292 0.189 0.159 3.4
Small outlets ....... 0.203 0.146 0.126 0.077 6.9










sMoreover, we also distinguish between different
types of items. Food items exhibit undistinguish-
able distributions by quarter, suggesting that sea-
sonality is not a main issue. On the contrary,
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Chart 3
FREQUENCY OF PRICE CHANGES OVER TIME BY
TYPE O F GOOD
(QUARTERLY FIGURES)
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Services only: frequency of price changes over time
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4th quarternon-food goods do show strong differences be-
tween, on the one hand, the first and the third
quarters and, on the other hand, the second and
the fourth. More specifically, the distributions for
the first and the third quarters have more mass on
negative values, probably a consequence of the oc-
currence of sales and promotions in that period.
The second and the fourth quarters exhibit the op-
posite pattern, as a consequence of the updates of
prices after the sales season. Panel C presents the
case for services. All quarters display identical pat-
terns except for the last quarter of the year, where
a much stronger tendency for significant price cuts
is observed.
3. CONCLUDING REMARKS
In this part of the article we have presented the
main stylised features of Consumer price setting
behaviour in Portugal during the period
1997-2001. The most important findings can be
summarised as follows:
a) The monthly frequency of price changes is
slightly below 0.25 meaning that, on aver-
age, almost 1 in every 4 prices is changed
in a month.
b) This remarkably high frequency of price
changes is, however, strongly influenced
by the behaviour of unprocessed food.
c) Fifty percent of the products have at least
an average price duration of 8.5 months.
d) Goods experience more frequent
price changes than services.
e) There is strong seasonality in price setting.
f) Price increases are more frequent than
price decreases, as they account for around
60 per cent of total changes, but of equiva-
lent magnitudes.
g) In general, price changes are sizeable, at
least having in mind the levels of inflation
observed in the Portuguese economy over
the sample period.
h) The frequency of price changes increases
with the size of the outlet.
In the second part of this article we will con-
tinue the analysis of price setting behaviour in
Portugal by studying the Producer price setting
behaviour and by comparing the price setting
practices of retailers and producers.
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(6) The analysis of each quarter in each year separately was also
performed. However, homologous quarters in different years
exhibit undistinguishable distributions for the rate of price
changes. Therefore, we opted for considering them together.DATA ANNEX
The dataset used in this analysis covers a 6-year
period from 1997 to 2002 and it comprises infor-
mation on prices at the outlet and product level,
covering outlets nationwide. The basic observation
is that of a price of an item in a particular outlet at
a given point in time. In order to avoid potential
“contamination” resulting from any atypical be-
haviour during the euro cash changeover and also
to have a balanced sample we have only used in-
formation from January 1997 to January 2001. This
dataset has around 2,000,000 observations up to
January 2001, collected in approximately 13,000
outlets relative to 780 different items. It is impor-
tant saying that brands and packages may vary
across stores but within stores they are kept con-
stant as far as possible. Thus, prices for the same
items across stores are not comparable but they
are within stores. Apart from prices, product code
and outlet code, the dataset also includes informa-
tion on date, geographical location of the outlet in
seven possible regions (NUT II classification), type
of outlet allowing for a distinction between hyper-
markets, supermarkets, classical stores, discount
stores, market and other, a dummy variable for
perishable food products and (incomplete infor-
mation on) the weights of the items in the typical
consumer bundle at a fairly disaggregated level
(product*NUTII). As the CPI records are under
statistical secrecy, it is impossible to know the spe-
cific goods and services that are collected in the
survey(1). For the sake of comparability and for the
interest of the information per se, we use a break-
down of the CPI by the nature of the items, in par-
ticular, Food, Non-Food and Services and within
each type of item we have still divided Food prod-
ucts in Processed and Unprocessed Food, Non-
Food goods in Energy, Durable, Semi-Durable and
Non-Durable and finally Services in Administered
Price Services and Non-Administered Price Ser-
vices. The periodicity of data collection is prod-
uct-dependent, varying between monthly, quar-
terly and yearly information(2). This means that
some outlets are visited every month while others
are only visited once a year. The yearly, quarterly
and monthly observations represent 4%, 58% and
38% of the consumer bundle, respectively. Food
items are surveyed monthly while most of the
non-food and services items are surveyed quar-
terly. At the other extreme, education, books and
some services are only reported annually. More-
over, some of the non-food items, mostly
non-durables, are also reported on monthly basis.
It is important saying that, with the exception of
those products whose prices are collected yearly,
all other products are observed every month. In
dealing with such diversity, we need to standard-
ise the time unit for comparison purposes. We
start by excluding items observed on a yearly ba-
sis, as this information is too poor for the purpose
of studying the price setting behaviour. More im-
portantly, quarterly observations are used to esti-
mate monthly figures. Although the dataset has
information on promotions/sales (2.2% of ob-
served prices are flagged as being sales or promo-
tions) we have opted to study the actual prices
faced by the consumer as these reflect the actual
characteristics of the market. Missings can occur
either because the product is out-of-stock or the
outlet is temporarily (or permanently) closed. In
such case, a price is reported and it is an estimate
of what the non-observed price would be had it
changed at the average rate of change observed in
the remaining outlets. This procedure is applied
for up to 3 consecutive periods. At the end of this
time, the store is replaced if it remains closed or
the item is replaced by the most popular alterna-
tive within category and store, if it remains
out-of-stock. Although an unbiased procedure for
the purpose of estimating the aggregate rate of in-
flation, this latter method is likely to introduce an
upward bias when the data is used to estimate the
probability of a price change. However, there is in-
formation about when the missings occur. This in-
formation was used to exclude missing observa-
tions from the analysis (about 10% of the observa-
38 Banco de Portugal / Economic bulletin / Summer 2005
Articles
(1) The most detailed product code is composed of eight digits.
The first five identify the class, group, subgroup and
sub-subgroup; the last three identify the specific good or ser-
vice chosen for the sample. To guarantee statistical secrecy, the
key provided by INE only enables the identification at the first
five-digits.
(2) INE (1992) describes the main features concerning sample defi-
nition, selection and size.tions). As it is obvious, the just presented charac-
teristics of the dataset create some difficulties and
force some discussable methodological options. As
the objective of this article is not discussing tech-
niques or methods but instead presenting results,
we remise the interested reader to the method-
ological section of the paper “Stylised features of
price setting behaviour in Portugal: 1992-2001" for
a detailed description of such options.
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